1. Introduction
===============

Low birth weight due to a preterm delivery or intrauterine growth restriction (IUGR) is the strongest factor contributing to prenatal, neonatal, and postnatal mortality as well as infant mortality ([@b1-epj-08-2639]). Prenatal mortality is a major epidemiological indicator of maternal and infant health. Inadequate maternal care may lead to prenatal mortality ([@b2-epj-08-2639]). Neonatal mortality is 40 times higher in neonates with a low birth weight (LBW) than those with a normal birth weight; LBW neonates are also significantly prone to short- or long-term diseases, such as cognitive developmental delay, delayed growth, abdominal problems, and respiratory diseases as well as the risk of obesity ([@b3-epj-08-2639]). The lower the birth weight or the shorter the duration of pregnancy, the higher the neonate mortality rate ([@b4-epj-08-2639]). Low socioeconomic statuses, poor nutrition, smoking, consumption of alcohol or drugs, a history of low birth weight, anemia, maternal age below 18 or over 35, birth order, short stature and low weight at the beginning of pregnancy are risk factors of low birth weight ([@b5-epj-08-2639]). Attachment is a stable emotional bond between two individuals ([@b6-epj-08-2639]). Maternal--fetal attachment involves behaviors and actions that indicate the mother's emotional bond with the fetus. These behaviors cause the early start and continuation of parental care, proper nutrition, sleep and exercise, abstinence from alcohol and drugs, and the desire to get to know the fetus during pregnancy, which ultimately result in a desirable pregnancy outcome and promote maternal and neonatal health ([@b7-epj-08-2639]). These behaviors also play a key role in parental identity formation, the future relationship between the mother and the neonate, and the infant's growth and development ([@b8-epj-08-2639]). Pillitteri concluded that this attachment, which is crucial for a successful maternal adaptation to pregnancy, develops gradually from the beginning of pregnancy and reaches its peak in the third trimester as well as continuing after delivery. A wide range of attachment behaviors emerge during pregnancy, such as talking to the fetus and touching and caressing the belly. This attachment may begin with pregnancy or during the first ultrasound or when feeling the first movement of the fetus and may then improve gradually with gestational age and with the increase in fetal movements ([@b9-epj-08-2639]). Maternal--fetal attachment plays a key role in both the maternal and fetal health ([@b10-epj-08-2639]), prolongs the pregnancy, and affects the child's future social-emotional and cognitive relationships ([@b11-epj-08-2639]). Women who experience higher levels of maternal--fetal attachment present better self-care behaviors during pregnancy and perform better health practices. In contrast, women with low attachment levels are more likely to give birth to babies with poor health conditions due to their lower compliance with health practices during pregnancy ([@b3-epj-08-2639]). Various factors affect maternal--fetal attachment, such as communication within the family, pregnancy acceptance and support, the mother's mental self-image, a previous history of pregnancy, obstetric and medical complications during pregnancy and the pregnancy being unwanted ([@b12-epj-08-2639]). Increasing maternal--fetal attachment encourages the mother to perform healthy behaviors during pregnancy, such as smoking and alcohol withdrawal, proper nutrition, exercise, ongoing pregnancy care, education about the fetus, and participation in childbirth preparation classes, which cause a satisfactory pregnancy outcome and promote the mother's and child's health. The health practices in which the pregnant mother is involved may affect neonatal outcomes ([@b3-epj-08-2639]). Positive health practices include the lack of addiction, consistent care, good nutrition, a proper diet, sufficient rest and sleep, participation in consistent exercises, and education about pregnancy and childbirth. Several variables are correlated with health practices during pregnancy, including the socioeconomic status and the degree of education and high social support ([@b3-epj-08-2639]). According to articles 3 and 4 of the Regulations for Midwives approved by the Iranian Ministry of Health and Medical Education, preparing pregnant women for the maternal role is one of the major responsibilities of a midwife; nevertheless, in Iran, the greatest part of prenatal services is still limited to physical maternal care while the psychological needs of pregnant women are less emphasized ([@b13-epj-08-2639]). Attachment behaviors appear to be different from one culture to another, as every culture has its own belief system with respect to major life events, such as pregnancy and childbirth; providing healthcare requires an adequate knowledge of this belief system. A religious or cultural background may strongly influence the way the mother assumes her pregnancy role, and some beliefs and superstitions may also impose limitations on the individual's behaviors. Alhusen emphasized the effect of a society's culture on maternal--fetal attachment behaviors and encouraged further studies on this subject, especially in developing countries ([@b10-epj-08-2639]). Given the limited number of studies on this subject in Iran, the present study seeks to examine the correlation of maternal--fetal attachment and health practices during pregnancy with neonatal outcomes.

2. Material and Methods
=======================

2.1. Design and setting
-----------------------

The present cross-sectional study was conducted on a study population consisting of pregnant women with a gestational age of 33--41 weeks presenting to hospitals in Sirjan for delivery between December 2014 and February 2015. The study sample size was estimated at 315, and two hospitals in Sirjan were sampled through continuous convenience sampling.

2.2. Inclusion and exclusion criteria
-------------------------------------

The inclusion criteria consisted of a minimum age of 19, the pregnancy being intended, no known diseases, no known abnormalities of the fetus, and a gestational age of 33--41 weeks. Exclusion criteria consisted of those who did not answer all of the questions on the questionnaire and those who exited the study.

2.3. Measurement tools
----------------------

Three questionnaires were used to collect the data. A researcher-made demographic questionnaire consisting of four items was used to assess the study population's personal details, including age, degree of education, income, marital status, the first day of the last menstrual cycle, gravidity, parity, the number of abortions, and the history of stillbirths. Cranley's 24-item Maternal Fetal Attachment Scale of 1981 was used to assess maternal--fetal attachment within five subscales, including differentiation of the self from the fetus, interaction with fetus, attribution of characteristics to the fetus, giving of the self, and role taking. Respondents rated the scale items on a three-point Likert scale ranging from 1 (definitely no) to 3 (definitely yes), with items 14 and 22 being reverse-scored. The scores ranged from 24 to 72, and higher scores indicated a higher level of maternal--fetal attachment. Cranley confirmed the internal reliability of the questionnaire with a Cronbach's alpha of 0.85; however, the present study calculated the scale's Cronbach's alpha to be 0.86 ([@b14-epj-08-2639]). In 2003, Shakespear designed the Health Practices in Pregnancy Questionnaire with 34 items and six subscales, including a balance of work and rest, safety measures, nutrition, avoidance of drug use, receipt of adequate healthcare, and receipt of accurate information about delivery. Respondents rated the items on a five-point Likert scale ranging from 1 (never) to 5 (always), with items 4, 5, 6, 7, 11, 19, 20, 21, and 31 being reverse-scored. The scores ranged from 34 to 170. Scores closer to 170 indicated better health practices. The present study calculated a Cronbach's alpha of 0.83 for this questionnaire ([@b15-epj-08-2639]).

2.4. Data collection and analysis
---------------------------------

After confirming the validity and reliability of the data collection tools, obtaining an introduction letter from Shahid Beheshti School of Nursing and Midwifery, and obtaining the permission of Sirjan University of Medical Sciences, sampling started in Imam Reza Hospital and Gharazi Hospital. After identifying the eligible candidates, the study samples were briefed on the study objectives in person and were then ensured of the confidentiality of their information. After submitting their consent form, participants completed the questionnaires individually. The data obtained from the questionnaires were then analyzed using IBM SPSS Statistics version 20 (IBM Corp., Armonk, NY, USA). Descriptive statistics and inferential statistics were used to analyze the data and establish relationships among the variables. The Pearson product--moment correlation's coefficient was used to investigate the correlation between the variables, and regression models were used to examine the relationships between the independent and dependent variables.

3. Results
==========

The participants were ranged in age from 19 to 50 and had a mean age of 27.63; their mean gestational age was also 27.6 weeks. The majority of the participants had a high school diploma and an income between 5,000,000 and 10,000,000 IRR. The majority of the participants had a gestational age of 39 weeks and was experiencing their first pregnancy. According to the data, participants' maternal--fetal attachment scores ranged from 24 to 72 and had a mean of 60.34; the health practices during pregnancy scores obtained ranged from 53 to 156 and had a mean of 123.57. The mean weight of the newborns ranged from 500 to 4000 g and had a mean of 3052.38 g. ([Table 1](#t1-epj-08-2639){ref-type="table"}).

The Pearson product--moment correlation coefficient obtained revealed health practices (p\<0.05, r=0.11) and maternal--fetal attachment (p\<0.01, r=0.23) to be significantly and positively correlated with neonatal outcomes (p\<0.01, r=0.23). All the attachment components examined were found to be significantly and positively correlated with neonatal outcomes except for giving of self (r=0.07). No significant positive relationships were found between health practices and neonatal outcomes. However, safety (r=0.11) and maternal--fetal attachment (r=0.23) were found to be significantly and positively correlated with neonatal outcomes (p\<0.01). Maternal--fetal attachment (p\<0.0001, β=0.22) predicted birth weight and explained 0.08% of its total variance, while health practices (p\<0.13, β=0.08) did not predict birth weight.

4. Discussion
=============

The results obtained showed good levels of maternal--fetal attachment and health practices during pregnancy among participating mothers. Health practices and maternal--fetal attachment were found to be significantly and positively correlated with neonatal outcomes, which is consistent with the results obtained by Alhusen et al. ([@b3-epj-08-2639]). Lindgren concluded that maternal--fetal attachment behaviors cause the early start and continuation of pregnancy care, proper nutrition, sufficient sleep and exercise, and abstinence from alcohol and drugs, which ultimately lead to desirable pregnancy outcomes and promote both the maternal and fetal health ([@b7-epj-08-2639]). All the components of attachment had a significant and positive correlation with neonatal outcomes, which is consistent with the results obtained by Alhusen et al. ([@b3-epj-08-2639]), who reported the mean score of attachment as 84.1 in their study entitled "The influence of maternal--fetal attachment and health practices on neonatal outcomes in low-income urban women." They found that most participants had medium attachment. The subscales for giving of the self and role taking received the highest scores while the subscales of attributing characteristics to the fetus and interaction with the fetus received the lowest scores, which is consistent with the results obtained by Chanachote ([@b16-epj-08-2639]). The low scores obtained in the latter two subscales may be attributed to how behaviors contributing to interaction with the fetus, including talking to the fetus as well as reading poetry and stories to the fetus, occur when the fetus is perceived by the parents as an independent creature capable of thinking and hearing. Other factors that may have contributed to the low scores include the mother's fear of harming the baby or her shame of performing these behaviors. The only component that was found not to be significantly and positively correlated with neonatal outcomes was self-sacrifice. In our study no significant relationships were observed between health practices and neonatal outcomes, although, in 2013, Alhusen et al. found a positive correlation between the two variables. The disparity of findings can be attributed to differences in culture, beliefs, socioeconomic status, and study settings. The correlation of maternal--fetal attachment and the subscales of health practices during pregnancy with neonatal outcomes indicates that safety and maternal--fetal attachment (r=0.23) are significantly and positively correlated with neonatal outcomes (p\<0.01), which is consistent with the results obtained by Alhusen et al. In the present study, no significant relationships were observed among the balance of rest and work, maternal--fetal attachment, and birth weight. The majority of the women examined in this study (42.5%) slept for at least eight hours a day at times. According to the data, 97.5% of the participants did not smoke or use drugs and 99.4% did not drink. Fogarasi-Grenczer et al. ([@b17-epj-08-2639]) and Castell et al. ([@b5-epj-08-2639]) found that recreational drug use, smoking, drinking, and the use of other drugs increase the risk of low birth weight. In 50% of the cases, addicted pregnant women give birth to LBW infants, which is not necessarily caused by preterm delivery; this finding is consistent with the results obtained in the present study, as 92.4% of the women examined in this study gave birth to babies weighing 2501--4000 g. The majority of the participants (89%) maintained proper nutrition and used supplements for pregnancy. The mother's nutrition, especially in the third trimester, and lack of supplementation are factors that contribute to low birth weight. Nutrition factors are associated with low birth weight in preterm babies only ([@b17-epj-08-2639]). A significant relationship was observed between iron deficiency and preterm delivery ([@b18-epj-08-2639]). Maternal weight gain during pregnancy is also a factor that affects birth weight and preterm delivery ([@b18-epj-08-2639]). The shortage or lack of prenatal care is a risk factor for low birth weight as well as preterm delivery ([@b19-epj-08-2639]) Problems such as low birth weight and neonatal mortality are more common in women who have received insufficient prenatal care ([@b20-epj-08-2639]). The majority of the participants (54.3%) had been to all their prenatal care visits, which is consistent with the results of the cited studies. The majority of the participants also followed a good dental hygiene routine. Low weight gain during pregnancy is associated with preterm delivery and low birth weight ([@b19-epj-08-2639]). The majority of the participants (73%) made an effort to reach their healthiest weight. As every culture has its own belief system with respect to major life events such as pregnancy and childbirth, providing healthcare requires an adequate knowledge of this system. The present study failed to take into account participants' religious and cultural background.

5. Conclusions
==============

Our findings revealed the correlation of health practices and maternal--fetal attachment with neonatal outcomes. The majority of the subjects had high maternal--fetal attachment and good levels of health practices during pregnancy. All attachment components had a significantly positive correlation with neonatal outcomes. The only component that was found not significantly and positively correlated with neonatal outcomes was self-sacrifice. Similarly, no significantly positive relationships were observed between health practices and neonatal outcomes; however, safety was found to be significantly and positively correlated with neonatal outcomes. Given the complications of low birth weight, identifying the factors contributing to low birth weight and taking preventive measures are very important steps. No definite measures are currently taken to identify high risk pregnancies and low birth weight. The greatest part of prenatal services in Iran is limited to physical maternal care while the psychological needs of pregnant women are less addressed. Low birth weight can be prevented by identifying pregnant women with low levels of maternal--fetal attachment and health practices during pregnancy. The promotion of physical and mental health during pregnancy has become a target in the new millennium. Good feelings in pregnant women were also found to be associated with fewer complications during pregnancy and better neonatal outcomes.
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Demographic and pregnancy details

  Demographic and pregnancy details   n                       \%     Mean   SD      
  ----------------------------------- ----------------------- ------ ------ ------- ------
  Age (year)                          19--25                  112    35.6   27.63   4.85
  26--30                              128                     40.6                  
  31--40                              73                      23.2                  
  41--50                              2                       0.6                   
  Education                           Less than high school   68     21.6   \-      \-
  High school diploma                 161                     51.1                  
  College                             86                      27.3                  
  Marital Status                      Married                 313    99.4   \-      \-
  Widow                               2                       0.6                   
  Income (IRR)                        ≤5,000,000              53     16.8   2.1     0.7
  5,000,000--10,000,000               149                     47.3                  
  ≥10,000,000                         113                     35.9                  
  Gestational age (weeks)             33--36                  15     4.7    27.6    4.84
  37--41                              300                     95.3                  
  Parity                              1                       107    34     2.18    1.13
  2                                   94                      29.8                  
  3                                   76                      24.1                  
  ≤4                                  38                      12.1                  
  Number of children                  0                       127    40.3   \-      \-
  1                                   103                     32.7                  
  2                                   67                      21.2                  
  3                                   15                      4.8                   
  4                                   3                       1                     
